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POBOYA ITPOTPAMA HABYAJILHOI JUCHHUIIJITHA
IIpozpamyeanua

TI'any3s 3nane 12 — Indopmauiiini Texsonorii

Cneyianvricmy 121 — Inxenepis nporpamMuoro 3a6e3neyeHHs

Pigenv suuioi océimu — Iepmmii  GaxanaBpChbKHit
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Po6oya nporpama cknaneHa Ha ocHoBi CTaHzapTy BHLIOT OCBiTH, OCBITHBEO-IPOodeCiiHOI IporpamMu
miaroroBku 6akanaspiB 2023 poxy Ta HaBYaNLHOTO IMJIAHY.

ITporpama cxnanena IOKTOp TeXH. HayK, npodecop Banepiit MAPTUHIOK
CxBasneHa Ha 3acifiaHHi kad/eipu iHxeHepii nporpaMHoro 3abe3neyeHHs

ITpoToxon Ne 7 Bix 29.05. 2023 p.
3aB.xadenpu iHxeHepii MporpaMHoOro 3abesneyeHHs Jleonin BEIPATIOK
Po6o4a nporpama po3rITHyTa Ta CXBaJleHa BUEHOIO pa}(f:!o’ %axynwery inpopmaniiiHmx

TEXHOJIOTii
TonoBa BueHoi pamn <& Oner CABEHKO

XMenpHULBKHI 2023



ITPOI'PAMYBAHHAA

Tun AucHUILTiHA O060B’sA3K0Ba

PiBenb B0 OCBiTH [Mepmmii (6akanaBpChKUiA)
MoBa BHKJIaJaHHSA VYkpaincbka, AHITIHCbKA
Cemectp [epunit

Ob6csar kpeautiB EKTC 8

®opma 3100yTTH OCBiTH OuHa (neHHa)

Pesynomamu naéuanna. CTYyACHT, SKUU YCIHIIIHO 3aBEPIIMB BUBYECHHS JUCLUUIUIIHU, MAae:
aHaJI3yBaTH, MIJECTIPSIMOBAHO IIyKATH i BUOMpATH HEOOXIIHI I BUpIMICHHS NpodeciiHuX 3aBIaHb
iH(pOpMaIliHHO-TOBITHUKOBI PECYPCH 1 3HAHHS 3 ypaXyBaHHSIM Cy4YacHHX JOCSTHEHb HAYKH 1 TEXHIKH;
3HATH 1 3aCTOCOBYBAaTH Ha MpakTUIl (pyHZaMEHTaIbHI KOHIICIIii, MapagirMyd i OCHOBHI MPUHIIAITA
(GYHKILIOHYBaHHS MOBHHUX, IHCTPYMEHTQJIbHUX 1 004MCIIOBAJIbHUX 3aco0iB iHxkeHepii II3; mpoBoauTu
NepeANnpOeKTHE 0OCTEKEHHS NPeIMETHOIT 00JIacTi, CHCTEMHUI aHai3 00'eKTa NPOEKTYBaHH;, BUOUPATH
BUXI1JIHI JaH1 JJI IPOEKTYBaHH, KepYIOUHch (OpMaJIbBHUMHU METOJaMH OIMCY BUMOT Ta MOJIEJIIOBAHHS;
3aCTOCOBYBATH Ha MPAKTULI €()eKTUBHI MiAX0AM 1010 NpoekTyBaHHs [13; MoTHBOBaHO 0OMpaTH MOBH
IporpaMyBaHHS Ta TEXHOJOTII pO3pOoOKHU IS pO3B’sI3aHHS 3aBJaHb CTBOPEHHS 1 cympoBokeHHs [13;
auanizyeamuy BXITHI JaHl 3aBAAaHHA;, 6u3Hayamu QYHKIIOHAJIbHI BUMOTHU JO pO3pOOIIIOBAHOI
NPOTPaMHU; aHanizyeamu 1 nopieHeamu METOIU PO3B'SI3aHHS 3aJadi Ta obepyHmysamu OOpaHUN
croci0; suxkoHyeamu anTOPUTMIZAIIIO 33a[a4 Ta KOAYBAaHHS;, iHmepnpemygeamuy pe3yibTaTu poOoTu
nporpamu; niooupamu TECTOBI HAOOPH MaHUX; 6uUAGIAMU Ta yCysamu TPOTPAMHI TOMHIIKH;
oyinoeamuy CTyMiHb BIAMOBITHOCTI pO3pO0OIEHOT MPOrpaMy BU3HAYEHUM BUMOTaM.

Ilpepexeizumu — Buxinna

Kopexkegizumu — O6’ekTHO-OpieHTOBaHEe porpaMmyBaHHs, ba3u nanux

3MmicT HaBYaIbHOI AucHMILIIHKM. OcHOBHM nporpamyBaHHs. [lapagurmu nporpaMmyBaHHS. AJITOPUTMU
Ta po3B’s3aHHA 3ana4y. OyHIaMEeHTaNbHI CTPYKTYpH AaHuXx. CTpykTypHe nporpamyBanHs. KoHcTpykiii
MOB TnporpamyBaHHs. Pexypcis. [IporpamyBaHHS AWHAMIYHUX CTPYKTYp HaHUX. AJTOPUTMH Ta
CTPYKTYpH JaHuX. Buxitouenss ta ix o6pooOxa.

3aniaHoBaHa HaBYAJbHA AisJIBHICTD: JieKiii — 34 roj., 1abopaTopHi 3aHATTS — 68 roJ., MPaKTUYHI
3aHATTA — 17 TO1., camocTiiiHa podoTa — 121 rox., pazom — 240 rog.

®opmu (MeTOM) HABYAHHSA' JIEKLIT (3 BUKOPUCTAHHSAM METOAIB POOJIEMHOro HaBYaHHS 1 Bi3yasizartii);
7ma0opaTopHi Ta TMPAKTUYHI 3aHATTS (3 BUKOPHUCTAHHSAM METOAIB i1H(OpPMAIIfHUX TEXHOJOTIH Ta
CY4acCHUX IHTETPOBAaHMX CEPENOBHI MPOrpaMyBaHHsS, MaNCTep-KJIaciB, MPAKTHUKYMiB), CaMOCTiliHa
poOoTa (HoMaIIHi MPaKTUYHI 3aBIaHH).

@opmMu i MeTOIH OLIHIOBAHHSI Pe3yJbTAaTiB HABYAHHS. 3aXHUCT JJA0OPATOPHHUX pPOOIT; MPE3CHTALIS
pe3yNbTaTiB BUKOHAHHS NPAaKTUYHUX 3aB/JaHb; TECTYBAaHHS; KOHTPOJIbHA po0OTa; MMCHMOBA MiJICYMKOBA
pobora.

®opMa ceMecTPOBOr0 KOHTPOJIIO: iCITUT.

HaguanabHi pecypcu:

1. Seacord R. Effective C: An Introduction to Professional C Programming. - San Francisco, California,
No Starch Press, 2020. - 272 p.

2. Gustedt J. Modern C. - Shelter Island, Manning, 2020. — 408 p.

3. King K.N. C programming: a modern approach. - W. W. Norton & Company, 2020. — 832 p.

4. Harwani B.M. Practical C Programming: Solutions for modern C developers to create efficient and
well-structured programs. — Birmingham, Packt Publishing, 2020. — 616 p.

5. Hubert H.W. Intermediate C programming for the PIC microcontroller: simplifying embedded
programming. - Berkeley, CA, Apress L. P., 2020. — 318 p.4. Seacord R. Effective C: An Introduction
to Professional C Programming. - San Francisco, California, No Starch Press, 2020. - 272 p.

6. MonynbHe cepenosuiie s Hapuanus MOODLE. https://msn.khmnu.edu.ua.

7. Enextponna 6i0mioreka yHiBepeutety. JlocTym 10 pecypey: http://library.khmnu.edu.ua

Bukaanau: 10KTOp TeXHIUHUX HayK, nmpodecop Banepiit MAPTUHIOK



3. HIOACHIOBAJIBHA 3AITUCKA

Huctumnina «IIporpamyBaHHS» € OIHIEIO 13 JUCHMIUIIH NpodeciifHOl MATrOTOBKHY 1 3aiiMae
NPOBIHE Miclie Yy MIArOTOBII (haxiBIiB OCBITHROrO piBHA "OakasiaBp” 3a OCBITHBO-TPO(dEciiiHOO
nporpamoro "[HKeHepis MporpaMHOTO 3a0e3MEUYCHHS .

Ilpepexeizumu — Buxigna
Kopexkegizumu — O0’exTHO-Opi€HTOBaHE porpaMyBaHHs, basu qanux

Mema oOucyunninu. Metoro mucturuiind  «lIporpamMmyBaHHS» €: HAaBUYUTH CTYJICHTIB
Cy4yaCHHM MeETOJIaM pPO3pOOKH aJrOpUTMIB 1 Iporpam Ta iX MNPaKTUYHOMY BHUKOPUCTAHHIO INPHU
MPOEKTYBaHHI 1 po3po0Ili mMporpaMHOro 3a0e3meueHHsl.

Ilpeomem Oucyunninu. Teopis 1 mpakTHKa 3acTOCYyBaHHS 0a30BUX aJTOPHUTMIYHUX
CTPYKTYp, 06a30BUX 1 MOXITHUX CTPYKTYp JaHUX Ta 3ac00iB MOBU MPOTPaMyBaHHS BUCOKOTO PiBHS
pu po3poo6i [13.

3aeéoanna oOucyunninu. Hanmatu cryneHTaM 3HaHHS 1 TPaKTUYHI HAaBUYKH 3 OCHOB
MpOeKTyBaHHs Ta po3poOku I13 MoBoro BHcCOkOro piBHS; chopMyBaTH 0a30Bi KOMIETEHTHOCTI
(3aranpHi 1 ¢axoBi), HEOOXigHI I MONANBIIOrO BHBYEHHS LHKIY MpodeciiiHO-Opi€eHTOBAaHUX
JIIUCLAILIIH.

BianmosigHo 1o Cmanoapmy euwyoi océimu i3 Ta OCBITHHOI MIPOTPaMHU JHUCUIHUILIIHA CIIPHUSE
3a0€3MEeYeHHIO:
KOomMnemeHmHuocmeil.
3K1 — 31aTHICTD 10 aOCTPAKTHOTO MUCIIEHHS, aHATI3y Ta CHHTE3Y;
®OK10. 3gaTHICT, HAKOMUYYyBaTH, OOpOOJATH Ta CHUCTEMaTU3yBaTH MpoQeciiiHi 3HAHHSA MO0
CTBOpPEHHSI 1 CYNMPOBOJKEHHS MpPOTpaMHOro 3abe3MeueHHs] Ta BU3HAHHSA BAXKJIMBOCTI HaBYaHHS
MPOTSITOM BCHOT'O KUTTSI.
®K13 — 3pmaTHICTh OOIpYHTOBaHO OOMpaTH Ta OCBOIOBATH I1HCTPYMEHTapiii 3 po3poOKu Ta
CYNpPOBOKEHHS TIporpamMHoro 3adesneueHus (I13);
®K14 — 31aTHICT A0 AITOPUTMIYHOTO Ta JIOTTYHOTO MUCJICHHS,
NPOZPAMHUX Pe3YTbmamie HAGUAHHA
ITPH1 — anamizyBaTu, LIJICCIPAMOBAHO IYKATH i BUOMpATH HEOOXIIHI I BUPIMICHHS NPOodeciiHuX
3aB/iaHb 1H(QOPMAIIIHHO-TOBIJHUKOBI PECYPCH 1 3HAHHS 3 YpaxXyBaHHSIM CyYaCHHUX JOCSATHCHb HAYKH i
TEXHIKH;
I[MPH7 — 3HaTW 1 3aCTOCOBYBaTHM Ha TMPAKTHUIN (QyHIAMEHTaIbHI KOHIIEMIii, MapagurMu 1 OCHOBHI
OpUHIMNY (YHKIIOHYBAaHHS MOBHHX, IHCTPYMEHTAJIBHHX 1 OOUMCIIIOBAIBHUX 3aco0iB imxenepii I13;
[TPH10 — mpoBOAMTH MEPEeaNpOEKTHE OOCTE)KEHHS NMpEeIMEeTHOI 00iacTi, CHCTEeMHHUI aHaii3 00'ekTa
MPOCKTYBaHHS,
[TPH11 — BuOWpaTH BHXiAHI JaHi JUId NMPOEKTYBAaHHS, KEPYIOUHCh (OPMATBHUMH METOAAMHU OIHCY
BUMOT Ta MOJICITFOBAHHS;
ITPH12 — 3acTOCOBYBaTH Ha MPaKTULI €PEKTUBHI MiIXOH 11010 MpoekTyBaHHs [13;
[MPHI13 — 3naTu 1 3acTOCOBYBATH METOJIM PO3POOKHU aJITrOPUTMIB, KOHCTPYIOBAHHS MHPOTrPaMHOrO
3a0e3neueHHs Ta CTPYKTYpP JaHHX 1 3HAHb.
[TPH15 — MoTHMBOBaHO OOMpaTH MOBHU MPOTpaMyBaHHS Ta TEXHOJOTIi pPO3POOKM JUIsl PO3B’SI3aHHS
3aBJaHb CTBOPEHHS 1 cynpoBomkeHHs [13.

Pe3ynomamu naséuanna. CTyIeHT, SKUA YCIHINITHO 3aBEPIIMB BUBYCHHS JAWCIUILUIIHU, MAE:
aHaJI3yBaTH, MIJECTIPSIMOBAHO IIyKATH i BUOMpATH HEOOXIIHI I BUPIMICHHS NpodeciiHuX 3aBIaHb
iH(pOpMaIlifHO-/IOBITHUKOBI PECYpCH 1 3HAHHS 3 ypaxXyBaHHSIM Cy4YacHHX JOCSTHEHb HAYKH 1 TEXHIKH;

3HATH 1 3aCTOCOBYBATH Ha MPaKTUIl (pyHIaMEHTaIbHI KOHIICINii, TapaurMHd i OCHOBHI NPUHIIUITA
(YHKITIOHYBaHHS MOBHHUX, 1HCTPYMEHTAJIBHHUX 1 OOYMCITIOBAIBHUX 3ac00iB imkeHepii [13; mpoBoauTH



nepennpoeKkTHe 00CTEKESHHS MTPEeIMETHOT 00JIacTi, CACTEMHHUH aHalli3 00'€KTa MPOCKTYBAHHS, BUOUpATH
BUXI1/IHI JIaH1 JUI MPOEKTYBaHHS, KEPYIOUNCh (hOpMaTbHIMHU METOAAMU ONTUCY BUMOT Ta MOJEIIOBAHHS;
3aCTOCOBYBAaTH Ha MpPaKTHIl €(pEeKTUBHI MIIXOAM I10A0 npoekryBaHHs [13; 3HaTH 1 3acTOCOBYBaTH
METOJIM PO3POOKH AITOPUTMIB, KOHCTPYIOBaHHS MPOTPAMHOTO 3a0€3MEeUeHHS] Ta CTPYKTYp HaHUX 1
3HaHb, MOTHMBOBAaHO OOMPATH MOBH MPOTPaMyBaHHS Ta TEXHOJOTil PO3pOOKH sl pO3B’sS3aHHS 3aB/IaHb
CTBOpEHHs 1 cymnpoBopkeHHs [13; ananizysamu BXigHI NaHi 3aBIaHHS; eusHauamu (HyHKIIOHAIBHI
BUMOTH JI0 PO3POOIIOBAHOT MIPOTPAMU; aHali3yeamu 1 NOpigHIO6amuy METOIA PO3B'A3aHHs 3a1a4i Ta
obepynmyeamu  oOpaHWil  cmocid; euxowygamu aNrOPUTMI3AINIO 3a4ad Ta KOJYBaHHS;
inmepnpemysamu pe3yibTaTH PoOOTH MPOTpaMu; niddupamu TECTOBI HAOOPH TaHUX; GUAGIAMU TA
ycysamu TPOTPaMHI TIOMUWJIKH; OYiHlo8amu CTYMIHb BIAMOBITHOCTI PO3pOOIEHOi MporpaMu
BU3HAUYEHUM BUMOTaM.

Ilonimuka Oucyunninu Oprasizaiiss OCBITHHOTO INPOLECY 3 MUCHUIUIIHM BiJNOBIJa€ BUMOTaM
MOJIOKEHb TPO Oprafi3amiiiHe 1 HaBYaJIbHO-METOAWYHE 3a0e3MeYeHHSI OCBITHBOTO IIPOILIECY,
OCBITHIH IIporpami Ta HaBYabHOMY IuTaHy. CTyleHT 3000B’sI3aHUI BiBIyBaTH JIEKIIii, MPaKTUYH]
3aHATTA, JTA0OpaTopHi POOOTH, TOIIO, 3TITHO 3 PO3KIAJAOM, HE 3aIi3HIOBATHCS HAa 3aHSITTS,
BUKOHYBAaTH yCi 3aBJaHHA Ta KOHTPOJbHI TOYKH BiINOBiIHO 10 rpadika. [Ipomymieni npakTudHi
3aHATTA 1 JabopaTopHi poOOTH CTYJAEHT 3000B’3aHUI OIPAILIOBATH CAMOCTIHHO y TOBHOMY 00cs31
1 BII3BITYBaTH Tepen BHKJIAgaueM HE Ii3HIIe, HDK 3a TIKICHb J0 4eproBoi arectamii. J{o
MPAKTUYHUX 3aHATH 1 Ja0OpaTOpHUX POOIT CTYJAEHT Ma€ MiArOoTyBaTHCS 32 BiJIMOBIAHOIO TEMOIO 1
MPOSBIIATH aKTUBHICTh. HalyTTi 0co0010 3HAHHS 3 MUCHUILUIIHM ab0 11 OKpeMHUX pO3AUIB Yy
HedopMalbHil OCBITI 3apaXx0OBYIOTHCS BiAMOBITHO 10 [l00KEHHS PO MOPSAAOK IMepe3apaxyBaHHs
pe3yNbTaTiB HABYaHHS Ta BU3HAUYCHHS akaaeMiuHoi pizHumi y XHY.

4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JNCLHUIIJITHA

KineKkicTh roauH, BIABEICHUX Ha:

HazBa Temu npakTHaHi  |7a00PATOPHi | caMocTiliHy
fret pobotu pobotu poboty
Hepwiuii cemecmp

Tema 1. Indopmamiiini TexHosorii. OcHOBU 4 2 8 12
nporpamyBaHHsl. [Tapagurmu nporpamyBaHHs.
Tema 2. OcHoBHM mporpamyBaHHs. AJTOpPUTMHU Ta 4 2 8 12
PO3B’s3aHHA 33j1au.
Tema 3. OcHoBu nporpamyBanHs. OyHIaMeHTaNIbHI 6 3 12 24
CTPYKTYPHU JaHHUX.
Tema 4. CtpykTypHe nporpamyBanHs. KoHcTpyxkiii 14 7 28 46
MOB IIPOrpaMyBaHHSI.
Tema 5. IlporpamyBaHHS IMHAMIYHUX CTPYKTYp 6 3 12 25
JaHUX. AJITOPUTMHU Ta CTPYKTYPH JaHHX.

Pa3zom 3a 1-mii cemectp: 34 17 68 121




5. IPOT'PAMA HABYAJIBHOI JIUCHUIJITHA

5.1 3MicT JieKkuiiiHOro Kypcy

Howmep
JIEKIiT

[Tepenik 3MICTOBHX MOJYJIIB, TEM JISKIIiH, iX aHOTAIIIT

Kinekicts
TOIUH

Hepuwiuii cemecmp

Tema 1. Iudopmarniiini TtexHomorii. OCHOBHM MpOrpaMyBaHHS.
[Tapagurmu nporpamyBaHHSI.

Jlexuyia 1. Becmyn. Inghopmauinini mexnonozii
Beryn. Indopmaris ta ii moganns. J[BilikoBa apudmernka.
Jlir. [15, C.14-40]

Jekuyia 2. Bcmyn. Komn’romepui cucmemu

3aranpHa CTpyKTypa Komm'torepa. Komm'roTepHi cuctemu Ta ix
ckianoBi. [Ipuknagne nporpamue 3abe3neuenHs. CucteMHe mporpamHe
3abe3neueHHs. [lapagurmu nporpamyBaHHSI.

Jlit. [15, C.14-40]

Tema 2. OcHOBU ITporpamyBaHHs. AJTOPUTMU Ta pO3B’sI3aHHA 3a/1a4.

Jekuyia 3. Anzopummu ma ix énacmugocmi. OcHo6HI NOHAMMA
Anroputmu i anroputMmizanis. [ToHATTS anroputMmy. ANropuTMu Ta ix
BrnacTuBOCTi. [TOHATTS mpo anroputTMu Ta iX BIacTUBOCTI. BiactuBocTi
anroput™My. MeToq TOKpokoBoi jgeramizamii. DopmMu  mogaHHS
ANTOPUTMIB.

Jlir. [3, C.12-27]

Jexyia 4. Anzopummu ma ix enacmueocmi. Tunu anzopummie

3anuc anroputMy |y BUDLIal  Onmok-cxem. [lpuxiagu.  basosi
anroputMiuHi cTpykrypu. CraigyBanHs. PosramyxenHs. [loBTopeHHs.
[Tpuknaau. Tunm oCHOBHUX CTPYKTYp aaroputmiB. [ToHATTS nmporpamu.
Jlir. [3, C.12-27]

Tema 3. OcHoBu nporpamyBaHHs. @yHIaMEHTaNIbHI CTPYKTYpPU JaHUX.

Jekuin 5. Beeoenns ¢ C

Beryn no moBu mporpamyBanHs C. An¢aBiT Ta CIOBHUK MOBH.
[nentudikaropu. basosi Tunu ganux. Moaudikaropu THIMIB.

Jlir. [1, C.7-18; 2, C. 6-12; 5-14]

Jekyia 6. Cmpykmypa npozpamu moeu C

Koncrantu. Ilpedikcna ta cydikcHa ¢opmu. Bupasu Ta omneparii.
JlecsiTkoBe,  BICIMKOBE  Ta  IICTHAIISTKOBE  MPEACTABICHHS.
Inentudikaropu. Kiouoni ciosa. KomenTapi. Crangaptu moBu C.

Jhir. [1, C.7-18; 2, C. 13-20; 5-14]

Jlexuist 7. Cmpykmypa npozpamu mosu C. Cmanoapmui Qpynkuii

Crpykrypa mnporpamu MoBu Ilackanme. [lporotunu  ¢QyHKIi.
JIUpeKTHBM JUIs BKIIOYEHHs BMIcTy (aiiniB. OcHOBHI 3aco0u
BBeJleHHsA-BUuBeAeHHs. Crnenudikanii BuBeneHHs GyHKIINA. BBeneHHs




10

11

12

13

14

JAHUX 3 BUKOPUCTAHHIM CTaHIAPTHUX (YHKIIIMH.

Jlit. [1, C.19-30; 2, C. 27-48; 5-14]

Tema 4. CrpyktypHe mporpamyBaHHs.  KoHCTpykmii  MOB
porpamMmyBaHHS.

Jekyia 8. 3azanvni gioomocmi npo onepamopu

3aranbpHi BigoMocTi mipo onepatopu. Ckianenuii oneparop. [lopoxkHiit
omepatop. Bupazu. 3nak omeparii. Tunu apudMeTHIHHX oOrmepariil.
[Ipiopurer onepartiii.

Jhirt. [1, C.31-111; 2, C. 17-26; 5-14]

Jekyia 9. 3azanvni gioomocmi npo onepamopu

Omnepatop posramyxeHHs, woro ¢opmu. Jloriuni oneparii. CkiuaaeHi
orepaTopH nmpucBoroBaHHs. Onepailis BUOOPY 32 YMOBOIO.

Jlit. [1, C.85-111; 2, C. 17-27; 5-14]

Jexyia 10. 3acanvni gioomocmi npo onepamopu

Buxopuctanus xomu. Oneparopu nukiny. Onepatop 3 mapaMeTpoMm Ta
foro ocoOmmBocti. Ormeparopu IUKIY-TIOKA Ta MHKIY-A0, iX
BIJIMIHHOCTI.

Jlit. [1, C.85-111; 2, C. 17-27; 4-14]

Jexyia 11. @yukuii 6 moei C

OronomienHss 1 BU3HA4YeHHS (YHKLiIH. AprymMeHTH, MapamerpH,
npuknaan. [lepemada mapaMeTpiB 3a 3HAYCHHSIM Ta 32 MOCHIIAHHSM.
[ToBepHenHs 3 ¢yHKIIT Ta MOBEpPHEHHS 3HAY€Hb. ApHUPMETHUHI
¢ynkuii. Pexypcis. PexypcuBai Bukinuku. [Ipsima Ta Henpsima pekypcii.
OCHOBHI TPUHIMUIK CTPYKTYPHOTO TMporpamyBaHHsA. Pi3Hi Tumm
GbyHKIIH.

Jlit. [1, C.183-234; 2, C. 27-47; 4-14]

Jlexuyin 12. Macueu

Onuc MacuBiB. MacuBu enemenTiB. OrosomeHHs: MmacuBiB. JlocTyn 110
KOMIIOHEHTIB MacHBYy, OJHO- 1 n-mipHi MacuBH. Ilpuknanu. Meroau
COpTyBaHHS Ta nonryky. OG4uciIroBagIbHa CKIAIHICTD aJTOPUTMIB.

Jlit. [1, C.125-140; 2, C. 29; 3, C.44-59, 105-117; 4-14]

Jlexuyin 13. Paoku

Psnxu. Tlonsrrs Ta orosomeHHs. [HAEKCH eJIEMEHTIB  psijka.
Obennanns pankiB. llopiBHsSHHS psakiB. BBeneHHs — BUBeAEHHS
psaaxiB. [Hmn ¢yHkuii ays o0poOku psakis. [puxiiagy.

Jlit. [1, C.141-163; 2, C. 52-53; 4-14]

Jlexuyin 14. @aitnu

@aitnu. Buznauenns. Tunu ¢aitnis. 3aranbHi npaBuia A BCIX THIIIB
¢aitniB. TekcroBi (aian. AIrOpUTM CTBOPEHHS TEKCTOBOTO (aiiiy,
YUTAHHS, 3aMuc, Jo3amuc B TeKCToBUH  dain.  OcobOauBOCTI
3aCTOCYBaHHS CTaHAAPTHUX (yHKIIH 1 mpouexayp npu poOoTi 3
(aiimamu.

Jlir. [1, C.311-362; 2, C. 54-60; 4-14]




Tema 5. [IporpamyBaHHs AUHAMIYHUX CTPYKTYp AaHUX. AJITOPUTMHU Ta
CTPYKTYpH JAAHHX.

15 Jexuin 15. Brazisnuku. 2
[Monarrs BkasziBHHMKIB. CTBOpeHHs  BKa3iBHUKIB. OroJjouieHHs
BKa3iBHUKIB. Bka3iBHMKM 1 THUOU 3MiHHUX. BKa3iBHUKM 1 MacuBH.
[lepenaua macuBiB B ¢pyHKuii. J[MHAMIUHI CTPYKTYpHU JaHUX.

Jlit. [1, C.112-124; 2, C. 34-35; 4-14]

16 Jekyia 16. Cmpykmypu, 06’conanns i Hecmanoapmui munu 0aHux. 2
Haiinpocrimni crpykrypu. CkiiaaHi CTpyKTypu. MacuBu CTPYKTYP.

Jlit. [1, C.112-124; 2, C. 30-31; 4-14]

17 Jexuyia 17. /looamkosi gioomocmi npo 6KazieHuUKu 2
BxasiBHUKH Ha BKa3iBHUKU. BiaMIHHICTE AUHAMIYHUX [JaHUX BIJ
cratuuHux. CTek, yepra, IBINKOBE JepeBO.

Jlit. [1, C.246-295; 2, C. 35; 4-14]
Pa3zowm 3a 1-nmii cemectp: 34




5.2 3micT J1abopaTOPHHUX 3aHITH

No KinbkicTs
Tema nabopaTopHOro 3aHATTS
3/ TOIUH
Hepwiuii cemecmp
1 Jlinitini anroputmu. Peanizamis moBoto C. 8
2 Posramyxeni anroputmu. Peanizamis mosoro C. 8
3 [IporpamyBaHHS HUKJITYHUX alITOpuTMiB. Peanizamis mosoto C. 8
4 Macusu. Po6ora 3 onHOMipHMMH MacuBamu. Peanizanis moBoto C. 8
5 JBomipHi macuBu. Peamizanis moBoto C. 8
6 Oynkuii. Peanizanis mosoro C. 8
7 Panxu. Peamizanisg mosoro C. 8
8 ITorokn Ta o¢aiinu. Pobora 3 TekcroBumu Oaiinamu. Ix peamizamis 8
MoBoio C.
9 [TizcymKoBe 3aHATTS. 4
Pa3zowm 3a 1-nmii cemectp: 68




5.3 3MicT NpPaKTUYHHUX 3aHATH

No Kinb-
3/m Tema npakTHYHOTO 3aHATTS KiCTh
TOJIUH
Iepwuii cemecmp
1 | IIpakmuuni po6omu Nel-2. JIiHiiiHI adTOPUTMHU. 2
2 | Ilpakmuuni po6omu Ne3-4. Po3ranyxeHi alrOpUTMH. 2
3 | lIpakmuuni po6omu Ne5-6. IIporpamyBaHHS IIUKIIIYHUX AJITOPUTMIB. 2
4 | IIpakmuuni po6omu Ne7-8. Macusu. Po6oTa 3 0 JTHOBUMIPHUMH MacHBaMH. 2
5 | IIpakmuuni po6omu Ne9-10. JIBOBUMIpHI MacHBH. 2
6 | Ilpakmuuni pooomu Nell-12. Oynxuii. 2
7 | IIpakmuuni po6omu Nel3-14. Psaxu. 2
8 | IIpakmuuni pooomu Nel5-16. Ilotoku Tta aiinmu. PoGotra 3 TekcToBUMU 2
¢aitnamu. CTpyKTypH.
9 | IIpakmuuna poooma Nel7. T1lincymMKoBe 3aHATTSI. 1
Pazowm 3a 1-nii cemectp: 17




5.4 3micT camocrTiiinoi (iHauBixya bHOI) po60TH

OO6csr camocTiitHOT po6oTH 3 nuctuiutiag “IIporpamyBanHs’ craHoBHUTH 164 roauH. Bin Bkirovae
OTIpAlOBaHHA JIEKIIHOTO Martepiaiy, MiJrOoTOBKY 0 BHKOHAaHHS Ja0opaTopHUX poOiT i iX 3axucry,
MiATOTOBKY /10 BUKOHAHHS MPAKTUYHUX POOIT, MATOTOBKY JI0 IOTOYHOT'O KOHTPOJIIO.

Howmep Bua camocriitHoi po6oTHr K-1b
THXKHS TOJIUH
IHepwiuii cemecmp
1 OmnpamroBanHs JIekiiiiHOTO Marepiany. IlinroroBka mo maboparopHoOl 21

poborn Nel Ta mnpaktuunoi poborm Nel. CamocriitHa pobGoTa Hax
PO3pOOKOIO TIporpamu 110 1abopatopHoi podotu Nel.
2 OmpairoBanHst  JIeKIiHOro Marepiany. IlizroroBka g0 mgabopaToOpHOI 21
pobotu Ne2 Ta mpakTHyHOi pobotm Ne2. CamocriiiHa poOora Haf
PO3pOOKOIO IPOrpaMH 10 J1abopaTopHOi podoTH Ne2.
3 OmnpairoBanHst  JekiiifHoro Matepiany. IliaroroBka mo mabGoparopnoi | 21
podot Ne3 Tta mpakthuHoi pobotm Ne3. CamocrtiiiHa poboTa Hax
PO3pOOKOIO IIpOTpamMu JI0 T1abopaTopHOi poOoTH Ne3.
4 OmnpawoBanHs JekuiiiHoro wmarepiany. IliarotroBka 1m0 nabopaTtopHOi 21
po6orrr Ned4 Tta mpakTHaHOi pobot Ned4. CamocriiiHa poOoTa Haj
PO3pOOKOIO Mporpamu 110 1a6opaTopHoi podoTu Ned.
5 OmnpamroBaHHs JIeKIiiHOTO Marepiany. [liaroroBka 1m0 mabopatopHOi 21
podot No5 Tta mpaktuuHoi pobotu Ne5. CamocriiiHa poboTa Haj
PO3pOOKOIO IIpOTpamMu JI0 TabopaTopHOi poooTH Ne5.
6 OmnpamroBanHs JnekuiiHoro warepiany. IlinroroBka g0 maboparopHoi 21
poborrr Ne6 Tta mpakTHuHOi pobotm Ne6. CamocriiiHa poOoTa HaA
PO3pOOKOIO Mporpamu J10 1a6opaTopHoi podoTH Neb.
7 OmparroBanHst  JIekiiiHoro Marepiany. IlinroroBka g0 mabGopaTopHOi 21
pobotu Ne7 Ta mpaktMuHOi pobotn Ne7. CamocriiiHa poboTa Han
PpO3p00KOI0 MporpaMu 110 J1abopaTopHoi podoTu Ne7.
8 OnmnpaifoBanHs JekiiiiHoro Matepiany. IliaroroBka no maGopaTopHOT 14
pobotn Ne8 Ta mnpaktuuHoi pobotu Ne8. CamocrtiiiHa pobGoTa Haj
PO3pOOKOI0 MpoTrpamu J10 1abopaTopHoi poOoTH Ne§.

Pasom 3a 1-mii cemectp: | 161

6. METOAN HABUAHHSA

[Tponiec HaBuaHHS 3 JAWCUUIUIIHM IPYHTYETbCS Ha BUKOPHCTAHHI TPAaJUIIMHUX Ta Cy4YacHHUX
METO/IIB. 30KpeMa, BUKOPUCTOBYBaH1 METOIU: JIEKIIIi (3 BUKOPUCTAHHSIM METO/IB IMPOOJIEMHOTO0 HaBYaHHS
1 Bi3yamizallii); sabopaTopHi Ta MNpaKTHUYHI 3aHATTA (3 BHMKOPHCTAaHHAM METOAIB 1H(OpMAIIHUX
TEXHOJIOTI Ta CydaCHUX IHTETPOBAaHUX CEPENIOBUIN MPOrpaMyBaHHS, MaicTep-KiaciB, MPaKTUKyMiB),
caMmocTiiiHa poOoTa (JoMalIHi MpaKkTHYHI 3aBJaHHA) , 1 AKi MalOTh 32 METy — 3aCBO€HHS CTYJCHTaMHU
Cy4yaCHMX METO[IB pPO3pOOKH aNropuTMIB 1 MporpaM Ta iX MPaKTUYHOMY BHKOPHUCTAaHHIO TpHU
MPOEKTYBaHHI1 1 po3po0Ili MporpaMHoOro 3abe3meueHHsl.

7. ONIHIOBAHHS PE3YJIBTATIB HABUAHHSA CTYJAEHTIB

[TorouHui KOHTPOJb 3MIHCHIOETHCS MiJ] Yac JIGKUIHHUX, IPAKTUYHUX Ta JaOOPATOPHUX 3aHATH, a
TaKOX Yy JIHI MPOBEIEHHS KOHTPOJbHUX 3aXO0JlIB, BCTAHOBJIEHMX pPOOOYUM IUIAHOM JUCLMILIIHU.
CemecTpoBi KOHTPOJII MPOBOJATHCS Y (opMi icnuty. IIpu mpomMy npu BHBEIEHHI OCTATOYHOI OLIIHKH
BPaxOBYIOTBCS pe3yJIbTATH MOTOYHOTO KOHTPOJIIO.



[Ipn BuKIamaHHI AWCIUIUTIHM BUKOPHUCTOBYIOTHCS TaKli BUJAM HABYAIBHHUX 3aHATh, K JICKIIIi,
nabopaTopHi poOOTH, MPaKTUUHI poOOTH, 1HAWBIAYyalIbHE KOHCYJIbTYBAaHHS 1 KEPIBHULTBO CAMOCTIHHOIO
poOOTOO CTyIEHTA.

KoxHuii, 0OOB’SI3KOBUH ISl OIIIHIOBAHHS, BHUJ pPOOOTH 3 JUCIUILUIIHA OI[IHIOETBCS 34
yomupubanvroro 1kanor. CeMecTpoBa MiJICyMKOBA OI[IHKA BU3HAYAETHCS K CEPeIHbO3BAXKEHA 3 YCIX
BUJIIB HABUAIBHOI POOOTH, BUKOHAHUX 1 3/IaHUX NO3UMUGHO 3 BpaxyBaHHSM Koe(illieHTa BaroMoOCTi.
Barosi koedilieHTH 3MIHIOIOTBCS 3QJICKHO BiJl CTPYKTYPH JUCIUIUIIHU 1 BXKJIMBOCTI OKpeMHX 11 BHIIB
pobit. CryneHT, skuii HaOpaB MO3WTHBHHUI CEpeAHbO3BAXKEHUH 0aj 3a MOTOYHY poOOTYy 1 HE 31aB
M1JICYMKOBHI KOHTPOJIBHHH 3axij (1CIUT), BBAXKAETHCS HEBCTUTAIOYHM.

[Ipu omiHrOBaHHI 3HaHb CTYJCHTIB BHKOPHUCTOBYIOTHCS Pi3HI 3aCO0M KOHTPOIIO, 30KpeMa: YCHe
ONUTYBaHHS IMepej JOMYCKOM J0 BUKOHAHHS J1abopaTOpHOi poOOTHM — 3IIHCHIOETHCS Ha 1i MOYATKY;
3aCBOEHHSI TEOPETHYHOTO MaTepialy 3 TeM HepeBipse€ThCS TECTOBUM KOHTPOJIEM; SKICTh BUKOHAHHSA,
HAOyTTS TEOPETHMYHUX 3HAHb 1 NPAKTUUYHUX HABUYOK TMEPEBIPSETbCS LUIAXOM 3aXUCTy KOMXKHOL
n1abopaTopHOi poOOTH 3TiHO 3 POOOYOIO MPOTPAMOIO JUCIHUILIIHU 1 pOOOYMM HaBYAIBHHUM ILJIAHOM.

Omuinka, siKa BUCTAaBISIETbCA 32 J1AOOpAmMoOpHe 3aHAmMM, CKIAIa€ThCsl 3 TaKUX EJEMEHTIB: yCHE
ONHUTYBaHHS CTYICHTIB IMEpe]a JOIMyCKOM JI0 BUKOHAHHS JIA0OpaTOPHOi POOOTH; 3HAHHS TEOPETUYHOTO
MaTepiaqy 3 TeMH; SKIiCTb O(OpMIIEHHS TMPOTOKONY 1 TrpadiuHOi YacTMHM, BMIHHSA CTYACHTa
OOIpYyHTYBaTH NPUHHATI KOHCTPYKTHBHI pIlIEHHS; CBOEYACHHMU 3axXuCT JabopartopHoi pobortu. s
BUKOHAHHS IPOrpaMu JUCHUILIIHYU CTYACHT OBUHEH OTPUMATH 8 OIIHOK 3a TabopaTtopHi poOOTH.

TepMmiH 3axucTy 7a00paTOpHOT POOOTH BBAXKAETHCS CBOEYACHUM, SKIIO CTYICHT 3aXUCTHB 11 Ha
HACTYITHOMY MICJIsl BAKOHAHHS POOOTH 3aHATTI.

[Ipomymiene J1abopaTopHE 3aHITTS CTYJCHT IMOBHWHEH BIAMPAIIOBATH B JIabopaTopisx kadeapu y
BCTAaHOBJICHWH BUKJIa/ladeM TEPMiH, ajie He Mi3Hille, HiXK 3a JIBa THKHI J0 KIHISM TEOPETUYHUX 3aHAThH Y
CeMecTpi.

[Ipu oyinrosanni 3nans CTYICHTIB BUKIIAZad KEPYETHCS TAKUMU KPUTEPISIMHU.

Ouinky ,,BiqmMiHHO”, 3a mkanow ECTS — A (auB. mIKady OIIHOK), OTPUMYE CTYACHT 3a TTTHOOKE 1
MOBHE OMaHYBaHHs 3MICTy HaBYaJbHOTO MaTepially, B SKOMY BiH JIETKO OPIEHTYEThCS, MOHSATIIHOIO
armapary, 3a yMiHHS 3B’5I3yBaTH TEOPIIO 3 MPAKTUKOIO, BUPIIIyBaTH MPAKTUYHI 3aB/IaHHs, BUCIOBIIIOBATH 1
OoOTpyHTOBYBATH CBOi Cy/DKeHHs. BinMiHHA OIliHKA mepeadadae rpaMOTHUM, JOTIYHUN BUKIIA] BIMOBIII
(Sx B yCHIM, Tak 1 B NMUCHMOBIH (opmi), sKicHe 30BHIIIHE opopmieHHS. CTyleHT NOBHHEH HaOyTH
MPAKTUYHUX HABUYOK 13 CKJIQJaHHS PI3HUX alTOPUTMIB Ta PO3POOKH MpOrpaM 3a IUMH aITOPUTMAMH.
Ominka "BiAMIHHO"  BHUCTAaBISETHCA  CTYJEHTY, SKHM TIMOOKO 3acBOIB omepaTtopu, (yHKIT Ta
nporeaypu MoBu C Ta BMI€ iX pallioHaJIbHO 3aCTOCYBaTH, 3HA€ METOJUKHU Ta BMI€ HUMH KOPUCTYBaTHUCS
MpH CKIaJaHHI anropuTMiB Ta mporpam. CTyJeHT HE MOBHUHEH BaraTUCs MPHU BHJI03MiHI 3allUTaHHS,
MOBUHEH POOUTH JIeTalbHI Ta y3araabHIOKUl BUCHOBKHU.

Ominky ,,100pe”, 3a mkanow ECTS — B, oTpumye CTyIeHT 3a MOBHE 3aCBOEHHS HABYAILHOIO
Marepiandy, BOJIOJIHHS TIOHSATIMHUM amapaTtoM, OPIEHTYBaHHS B BHBYCHOMY MaTepiali, CBioMe
BHKOPHUCTAHHS 3HaHb JIISl BUPIIMICHHS MPAKTUYHUX 3aBJIaHb, TPAMOTHUI BUKJIAJ BIAMOBIII, aje y 3MicCTi 1
dhopmi BIMOBIII MaJu MiCIle OKpeMi HETOYHOCTI (IMOXHMOKH), HEUiTKI (hOpPMYJIFOBaHHS 3aKOHOMIPHOCTEH
Tomio. BiamoBiab cTyieHTa MOBUHHA Oy IyBaTUCh HA OCHOBI CAMOCTIMTHOTO MHUCJICHHS.

Ominky ,,mo6pe”, 3a mkanorw ECTS — C, oTpuMye CTyIEeHT 3a IpaBUIbHY BIATOBIIL 3 OHIEIO
CYTT€BOIO TTOMUITKOIO.

Ouinku "3amoBinpHO", 3a mikamoro ECTS — D, 3aciayroBye CTYyACHT, SKWW BHSIBUB 3HAHHS
OCHOBHOT'O HaBYAJILHO-TIPOTPAMHOT0 MaTepianxy B 00Cs31, HCOOXITHOMY IS MOJANBIIOT0 HaBYaHHS Ta
MPaKTUYHOI MIsUTBHOCTI 3a Tpodeciero, IO CIPABISETECA 3 BHKOHAHHAM IIPAKTHYHMX 3aBJaHb,
nepea0aveHux MporpamMoro. Sk mpaBWiIo, BIMOBIAb CTyJACHTa OyAyeThCs Ha piBHI PeMpOyKTHBHOTO
MHCIICHHS, CTYACHT €1a00 3HA€ CTPYKTYPY KypCy, NOMyCKae MOMMIKH Yy BIAMOBii, 3aCBOiB i HaOyB
MIPAKTUYHUX HABUYOK y CKJIAJaHHI Tporpam, ajie JONMyCTHB HETOYHOCTI. BaraeThcs mpw BiIMOBiI HA
BHJIO3MIHEHE 3alUTAaHHS, Pa3oM 3 THM CTYJICHT BOJIOJI€ 3HAHHAMH, IO JO3BOJSIOTH HOMY IIiJ
KEepIBHUIITBOM BUKJIa/1aya YCYHYTH HETOYHOCTI Y BiJIMOBi/I.

Ouinku "3agoBinbHO", 3a mkanorw ECTS — E, 3acioyroBye CTyaeHT 3a HEMOBHE OMaHyBaHHS
MIPOTPaMHOTO MaTepially, ajie HUM OTPMMaHi 3HaHHS 1 HAOyTI MPAKTUYHI HABUYKHU 13 PO3POOKH Mporpam
Mmogoro C.

Ominka ,,He3a10BUTbHO”, 3a mKanow ECTS — FX, BucTaBiseThes, KO CTYACHT Ma€ PO3pI3HEHI,
0€3CHCTeMHI 3HAHHS, HE BMi€ BUJILUIATH TOJIOBHE 1 APYTOpSIHE, IOMYCKAEThCS MOMUJIOK y BH3HAUCHHI



TNOHATh, EPEKPYIye iX 3MICT, XaOTHYHO i HCBIICBHCHO BHKJIANAE MaTeplan HE MOXE BHKOPHCTOBYBATH
3HAHHS TPU BPIle_IeHHl MPAKTUYHUX 3aBJaHb. Sk TpaBuUIiO, OIlIHKA "HE3aJ0BLIHHO" BHCTaBISETHCS
CTYJICHTY, SIKHH HE MOJKE IPOJIOBKUTH HAaBYaHHS 0e3 J0JaTKOBUX 3HAaHb 3 KypCY.

Ominka ,,He3anoBuIbHO”, 3a mKano ECTS — F, BucTaBisieThCs CTYACHTY 32 IIOBHE HE3HAHHS 1
HEPO3yMiHHSA HABYAIBHOTO Marepiaay abo BiJIMOBY BiJ BIANOBIAI 1 nepeadadae MOBTOPHE HaBYAHHS
CTYJCHTA 3 TUCIUTUTIHH.

KosxHuii BuJ1 poOOTH OIIHIOETHCS 32 YOTUPUOATBHOKO mKaiow. CeMecTpoBa MiJICyMKOBA OIliHKa
BHU3HAYAETHCS SIK CEPEIHBO3BAKEHA 3 YCIX BHIIIB POOIT.

CTpyKTYpYBaHHS IMCHHUILIIHA 32 BUAAMU POOIT i ONiHIOBAHHSA Pe3yJIbTaTiB HABYAHHA
CTYJEHTIB y ceMecTpi 3a BaroBuMu koedinieHramu

AyauTopHa podora Camocriiina podora CemecTpoBHil KOHTPOJIb
. . KoHntpoisbHa .
JlaGopaTtopHi poboTu TecToBUI KOHTPOJIH poBota iCruT
TK1 TK2
Nel-12 (T1-3) (T4-6) 1 1
BK: 0,3 0,2 0,1 0,4

Oyinrosanns mecmosux 3ae0anb. TeMaTUIHWA TECT IS KOXKHOTO CTYACHTA CKJIQJA€ThCSA 3
JBAJIISATH I1’ITH TECTOBUX 3aBJIaHb, KOXKHE 3 SIKMX OLIIHIOETHCS OJHUM OanoM. MakcumalbHa cyma OalliB,
Ky MOKe HaOpaTH CTYJICHT, CKiIasae 25.

O1iHIOBaHHS 3A1MCHIOETHCS 32 YOTHPUOATBHOIO MIKAJIOH.

BinmoBigHicTh HaOpaHuWx OadiB 3a TECTOBE 3aBJAHHS OIlIHII, IO BUCTABISIETHCS CTYICHTY,
MIpe/ICTaBjIeHa Y HIDKYCHABEACHIM TaOIuIII.

Cyma 0aJiB 3a TeCTOBE 3aBJIaHHS 1-11 12-14 15-22 23-25

Orminka 2 3 4 5

Ha TtecryBanns BigBoautbcs 30 XBWiIMH. TecTyBaHHS MPOBOAMTHCS 3 BUKOPHUCTAHHSIM
MoynpHOTO cepenoBuina st HaBdaHHs MOODLE. IlpaBunbHi BiNOBIl CTYJIEHT PEECTPY€E B OH-JIalH
pexumi B MoayinbHOMY cepenosuiiii MOODLE. Yepes 30 XBUIMH CTYJI€HTH 3aBEPIIYIOTh TECTyBaHHS Ta
Ha/ICWJIAal0Th CBOI BIAIMOBIAI Ha cepBep. Bukmagau orosoirye pe3ysnbTaTH TECTyBaHHS 3T1JIHO >KypHAIy
oIiHOK MoayisHOTO cepenoBuiia MOODLE.

SIKI0 CTYZEHT OTpMMAaB HETaTHUBHY OIIHKY, TO BIH Ma€ Mepe3JaTH ii B yCTaHOBJIEHOMY IMOPSIIKY,
asie 000B’SI3KOBO JI0 TEPMIHY HACTYITHOTO KOHTPOJIO.

[TincymKoBa ceMecTpoBa OIliHKa 3a HalllOHAIbHOIO HIKanolo 1 mkaao €KTC BcTaHOBIIOETHCS B
aBTOMATH30BAHOMY PEXHMI MICJII BHECEHHS YCIX OL[IHOK JI0 €JIEKTPOHHOro *ypHany. CIiBBiIHOIIEHHS
BITYM3HSHOI IIKAJIK OLIiHIOBaHHS 1 mkanu ouiHtoBanHs €KTC HaBeneH1 y HACTYIHINA TaOIUII.

Jlnst mepexoay BiJl BITYM3HSHOI OLIHKK 10 OIiHKM 3a mkanor ECTS wHeoOXxigHo 3HaMTH
cepeIHbOApU(PMETUYHY OI[IHKY 3@ BITYM3HSIHOIO IIKAJOK, MOMHOXXUTH 1 Ha BIJNOBIIHUI BaroBHii
Koe(ILieHT 1, JOJABIIM BC1 CKJIAJIOB1, OTPUMAEMO cyMy OaliB, ikl BU3Ha4aTh KOHKpeTHY OoIiHKy ECTS.

ChiBBilHOIIEHHSA BiTYM3HAHOI IIKAJIH OLiHIOBAaHHA i mikaau oninopanusa €CKTC

Ominka ECTS banu BitunsHsgHa ominka

A 4,75-5,00 5 BIZIMIHHO - rnmuboke i TMOBHE ONMaHyBaHHS HaBYaJIHHOTO
MaTepiay i BUSIBICHHS BiAITOBITHUX YMiHb Ta HABHKIB

B 4,25-4,74 4 JIOBPE — moBHe 3HaHHA HaBYAJHHOTO MaTepialy 3 KiJIbKOMa
HE3HAYHUMH TIOMHJIKAMHU

C 3,75-4,24 4 JIOBPE — B 3arampHOMYy TmpaBWJIbHA BIAMOBiAb 3 OIHIEIO
CYTTEBOIO IOMHJIKOIO

D 3,25-3,74 3 3AJIOBUJIBHO — HenoBHe ONAHyBaHHSA IPOTPAMHOTO
Marepiany, aje JJOCTaTHE JUIsd TPaKTUYHOI JisSUTBHOCTI 3a
npodeciero




E 3,00-3,24 3 3AZIOBUIBHO -~ HemoBHE oOmaHyBaHHA  HPOTPaMHOTO
Marepiaiy, 110 33J0BOJIbHSE MiHIMaJIbHI KPUTEPil OLIIHIOBAHHS

FX 2,00-2,99 2 HE3AJZIOBIJIbBHO — 0e3cHCTEeMHICTh OAEp)KaHWX 3HaHb 1
HEMOXKJIMBICTh TIPOIOBKUTH HaBYaHHS 0e3 OAATKOBHX 3HAHD 3
JIICLUIUTIHA

F 0,00-1, 99 2 HE3AJZIOBIJIBHO — HeoOxinHa cepiio3Ha mopaiplia podoTa i

TMOBTOPHC BUBUCHHSA L[I/ICI_[I/IHJ'IiHI/I

3aiK BUCTABJSETHCA MPU OTPUMaHHI CTyJIeHTOM 3 auciuiuiiag Bix 3,00 mo 5,00 Ganis. Ilpwm
[[OMY 32 BITYM3HSHOIO IIKAIOK CTABUTHCS «3apaxoBaHOY, a 3a mkanor ECTS — orinka, mo BiAMoBigae
HaOpaHill CTYyJICHTOM KUJIBKOCTI OaJIiB.

8. INTAHHA 1JIs1 CAMOKOHTPOJIIO CTYJAEHTIB

Iadopmariitai TEXHOIOTII Ta CHCTEMH
IcTopist po3BUTKY KOMIT IOTEPHOI TEXHIKH
IcTopist po3BUTKY OmepalifHuX CHUCTEM, iX OCHOBHI MOUIMPEH] peati3awii
[ndopmaris ta i monaHHs

JBiiikoBa apumeTka

3aranpHa CTPYKTYpa KOMIT I0Tepa

KoM’ roTepHi cucteMu Ta iX CKIIaa0Bi
[ToHATTS PO aNTOPUTMU Ta iX BIACTHBOCTI
MeTto1 TOKPOKOBOT JieTaizaii

10. 3amuc anropuTMy y BUIIISIII OJIOK-CXEM
11. ®opmu moaHHS aNTOPUTMIB

12. Tuny OCHOBHUX CTPYKTYp alTOPHUTMIB

13. Andagir Ta cnoBauk MoBu C

14. Ba30Bi THIIH JAaHUX

15. KoncranTu

16. Inentudikaropu

17. Kirovogi croBa

18. Komenrapi

19. Cranmaptu MmoBu C

20. Crpykrypa nporpamu Mou C

21. Mupexrtusa #include

22. OcHOBHI 3ac00M BBEICHHA-BUBEICHHS

23. 3arajibHi BiZIOMOCTI ITPO OTepaTopu

24. Bupasu

25. OmepaTtop po3ranyKeHHs

26. Jloriuni omeparrii

27. CxiajieHi onepaTopy MPUCBOIOBAHHS

28. Omeparist BHOOPY 32 YMOBOIO

29. BukopucTtaHHS KOMH

30. Onepartopu HUKITY

31. 1uka 3 micastyMOBOIO, IPUKIIA]] POTPaMH
32. IHuxn FOR

33. L{uki 3 mepeayMOBOIO, IPUKJIA IPOrpamMu
34. OronornreHHs i BU3HAUeHHS QYHKIIIH

35. PexypcuBHUI BUKIHK

36. MacuBH eneMeHTiB

37. BaraToMmipHi MacuBu

38. Metoj nomnapHOi epecTaHOBKH €JIE€MEHTIB
39. MeTo/ HallMEHIIINX €JIEMEHTIB

40. MeroJ 6iHApHOTO TIONIYKY

41. TIoHSATTS BKa3IBHUKIB

42. CTBOpEHHS BKa3iBHUKIB

43. OronouieHHs BKa3iBHUKIB

44, Bka3iBHUKH 1 TUITH 3MIHHUX

©CoNO~wWNE



45. Bka3iBHUKHU 1 MacUBH

46. Iepenaya MacuBiB B QYHKIIIT

47. TIoHATTS PO PSLIKU

48. Crnocobu BUAUIEHHS IaM STl

49. OyHKIIIT BBEJICHHS 1 BUBEJICHHSI CHMBOJIIB Ta PSIJIKIB
50. Omeparlii iHKpEMEHTY Ta JEKPEMEHTY

51. Omneparop continue

52. Omeparop break

53. TloBepHeHHs 3HaYeHb (PYHKIIIT 32 JOMOMOTOI0 orepaTopa return
54. IIpoTorunu

55. JlomaTkoBi omneparii NprCBOIOBaHHS

56. daitnm 00’ €KTHOTO KOy, BUKOHYBaHi (aitu i 6i0mioTeku
57. Omneparop posranymkenus IF

58. CkiageHi mitTepaniy.

59. Bzaemomis 3 daiiaamu.

60. CrangaptHi daitau.

61. dynkuis fopen().

62. IIporpama 3THCKyBaHHS (hailiB.

63. BBeneHHs — BUBeIeHHS (hailmiB.

64. JloBinpHHMIA OCTYT A0 (ailiiB

65. Haiinpocrinn cTpyKTypu TaHHX

66. CxiagHi CTpyKTypH.

67. MacuBu CTPyKTYD.

68. Imimiamizamist CTpyKTYp.

9. METOANYHE 3ABE3ITEYEHHSA

OcBiTHIH mpolec 3 AUCHUILTIHU « [IporpaMmyBaHHs» MOBHICTIO 1 B JOCTaTHIN KiJIbKOCTI 3a0e31eUCHUI
HEOOX1THOI0 HaBYAITbHO-METOHMYHOIO JIITEPaTypPOIO.

10. PEKOMEHIOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa
1. Seacord R. Effective C: An Introduction to Professional C Programming. - San Francisco, California,
No Starch Press, 2020. - 272 p.
2. Gustedt J. Modern C. - Shelter Island, Manning, 2020. — 408 p.
3. King K.N. C programming: a modern approach. - W. W. Norton & Company, 2020. — 832 p.
4. Harwani B.M. Practical C Programming: Solutions for modern C developers to create efficient and well-
structured programs. — Birmingham, Packt Publishing, 2020. — 616 p.
5. Hubert H.W. Intermediate C programming for the PIC microcontroller: simplifying embedded
programming. - Berkeley, CA, Apress L. P., 2020. — 318 p.
6. Winkle L.Van. Hands-On Network Programming with C: Learn socket programming in C and write
secure and optimized network code. — Birmingham, Packt Publishing, 2019. — 478 p.
7. Harwani B.M. C programming cookbook: over 40 recipes exploring data structures, pointers, interprocess
communication, and database in C. - Birmingham, UK, Packt Publishing, 2019. — 344 p.
8. Joyce P. Numerical C: applied computational programming with case studies. - Berkeley, CA, Apress,
2019.-312p.
9. McGrath M. C Programming in easy steps: Updated for the GNU Compiler version 6.3.0 and Windows
10 5th Edition. - In Easy Steps Limited, 2018. — 192 p.
10. Kane W, C programming for business. Book one, Introduction to problem solving in C language. -
Choice Publishing, 2017. — 284 p.
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11. Harwani B.M. C programming cookbook: over 40 recipes exploring data structures, pointers, interprocess
communication, and database in C. - Birmingham, UK, Packt Publishing, 2019. — 344 p.

12. Joyce P. Numerical C: applied computational programming with case studies. - Berkeley, CA, Apress,
2019. - 312 p.

13. McGrath M. C Programming in easy steps: Updated for the GNU Compiler version 6.3.0 and Windows 10
5th Edition. - In Easy Steps Limited, 2018. — 192 p.

14. Kane W, C programming for business. Book one, Introduction to problem solving in C language. - Choice
Publishing, 2017. — 284 p.

15. Crangapr C11 http://www.open-std.org/jtc1/sc22/wgl4/www/docs/n1570.pdf

11. IHOOPMAIIMHI PECYPCHU

1. MoaynbHe cepenoBullie Juis HaBuaHHs. Jloctyn 1o pecypcy: https://msn.khmnu.edu.ua.

2. Enexrponna 6i0moreka yHiBepcuteTy. JlocTym 10 pecypey: http://library.khmnu.edu.ua
3. Peno3urapiit XHY:https://elar.khmnu.edu.ua’/home
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PROGRAMMING

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 1

ECTS Credits 8

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must provide:

Competencies: the ability for abstract thinking, analysis, and synthesis; the ability to make informed
choices and master the tools for developing and maintaining software; the ability for algorithmic and
logical thinking;

Program learning outcomes: to analyze, purposefully search for and select the necessary informational
and reference resources and knowledge for solving professional tasks, taking into account modern
achievements in science and technology; to know and apply in practice the fundamental concepts,
paradigms, and main principles of the functioning of languages, tools, and computational means in
software engineering; to conduct a pre-design survey of the subject area, a systematic analysis of the
design object; to select input data for design, guided by formal methods of requirements description and
modeling; to apply effective approaches to software design in practice; to motivatedly choose
programming languages and development technologies for solving tasks of creating and maintaining SE.
Course content. Basics of programming. Programming paradigms. Algorithms and problem solving.
Fundamental data structures. Structural programming. Constructions of programming languages.
Recursion. Programming dynamic data structures. Algorithms and data structures. Exclusions and their
processing.

Planned academic activity: lectures — 34 hrs, practical classes — 17 hrs, laboratory works — 68 hrs,
independent work — 121 hrs, total — 240hrs.

Teaching forms (methods): verbal, visual, practical, problem-based, interactive methods, use of
information technology, partial search.

Assessment forms and methods: oral examination, written tests, defense of laboratory work, testing.
Form of semester control: exam.

Educational resources:

1. Seacord R. Effective C: An Introduction to Professional C Programming. - San Francisco, California,
No Starch Press, 2020. - 272 p.

2. Gustedt J. Modern C. - Shelter Island, Manning, 2020. — 408 p.

3. King K.N. C programming: a modern approach. - W. W. Norton & Company, 2020. — 832 p.

4. Harwani B.M. Practical C Programming: Solutions for modern C developers to create efficient and
well-structured programs. — Birmingham, Packt Publishing, 2020. — 616 p.

5. Hubert H.W. Intermediate C programming for the PIC microcontroller: simplifying embedded
programming. - Berkeley, CA, Apress L. P., 2020. — 318 p.

6. MOODLE Learning Platform. Access to the resource: https://msn.khmnu.edu.ua

Lecturer: Doctor of Technical Sciences, Professor V.V. Martynyuk


https://msn.khnu.km.ua/
https://msn.khnu.km.ua/

3. EXPLANATORY NOTE

The aim and tasks of the course. The discipline is one of the fundamental and professional
disciplines and therefore occupies a leading position in the preparation of bachelors.

The purpose of the discipline is: 1) the formation of competencies necessary for abstract thinking,
analysis and synthesis in the implementation of algorithmization and programming; 2) development of
students' professional style of thinking on algorithmization; 3) providing knowledge of the theory of
algorithms and constructions of programming languages (on the example of C), necessary for further
study of special disciplines and for practical engineering activities; 4) developing students' ability to use
the acquired knowledge in program development.

The subject of the discipline. Algorithmization and programming in C/ C ++.

Tasks of discipline. To provide students with knowledge about algorithmization and its use for
solving practical problems, to teach programming in C/ C ++.

After studying the discipline "Programming™ the student must achieve the following learning
outcomes:

Integral competence: Ability to solve complex specialized tasks or practical problems of
software engineering, characterized by complexity and uncertainty of conditions, using theories and
methods of information technology.

GCL1. Ability to abstract thinking, analysis and synthesis.

PC13. Ability to reasonably choose and master software development and maintenance tools.

PC14. Ability to algorithmic and logical thinking.

PLOL1. To analyse, purposefully search for, and select the necessary information, reference
resources, and knowledge for solving professional tasks, considering modern scientific and technical
achievements.

PLO7. To know and apply in practice the fundamental concepts, paradigms and basic principles of
the functioning of linguistic, instrumental and computing tools of software engineering.

PLO10. Conduct a pre-project survey of the subject area, system analysis of the design object.

PLO11. Select input data for design, guided by formal requirements description and modeling
methods.

PLO12. Apply effective software design approaches in practice.

PLO15. To make informed decisions when choosing programming languages and development
technologies to address the tasks of creating and maintaining software.

Learning Outcomes. After studying the discipline, the student should be able to: skillfully use the
conceptual framework; analyze the input data of the task; determine the functional requirements for the
developed program; analyze and compare the methods of solving the problem and justify the chosen
approach; perform task algorithmization and coding, taking into account the features of basic algorithmic
structures; reduce the solution of the problem to the solution of subtasks; execute program construction;
demonstrate a culture of thinking in developing algorithms for subtasks and the task as a whole;
generalize data when writing program code; interpret the results of the program's work; select test data
sets; identify and correct software errors; evaluate the degree of correspondence of the developed
program to the defined requirements.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend lectures,
practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and to
complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare on
the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU.



4. COURSE CREDIT STRUCTURE

Number of hours for:

Topic title Full-time
Lectures | Practical | Laboratory|Independe
classes works nt work
First semester

Topic 1. Information Technology. Basics of 4 2 8 12
programming. Programming paradigms.
Topic 2. Basics of programming. Algorithms and 4 2 8 12
problem solving.
Topic 3 Basics of programming. Fundamental data 6 3 12 24
structures.
Topic 4. Structural programming. Constructions of 14 7 28 46
programming languages.
Topic 5. Programming dynamic data structures. 6 3 12 25
Algorithms and data structures.

Total for the 1™ semester: 34 17 68 121




5. COURSE PROGRAM
5.1. Content of lectures

Lecture Lecture topics and abstracts Number of
number First semester hours

Topic 1. Information Technology. Basics of programming. Programming
paradigms.

1 Lecture 1. Introduction. Information Technology. 2
Introduction. Information and its presentation. Binary arithmetic.
Lit.: [15, C.14-40]

2 Lecture 2. Introduction. Computer systems. 2
The general structure of the computer. Computer systems and their
components. Application software. System software. Programming
paradigms.
Lit.: [15, C.14-40]
Topic 2. Information Technology. Basics of programming. Programming
paradigms.

3 Lecture 3. Algorithms and their properties. Basic concepts. 2
Algorithms and algorithmization. The concept of algorithm. Algorithms
and their properties. The concept of algorithms and their properties.
Algorithm properties. Step-by-step detailing method. Forms of
algorithms.
Lit.: [3, C.12-27]

4 Lecture 4. Algorithms and their properties. Types of algorithms. 2
Recording of the algorithm in the form of block diagrams. Examples.
Basic algorithmic structures. Following. Branching. Repetition. Examples.
Types of basic structures of algorithms. The concept of the program.
Lit.: [3, C.12-27]
Topic 3. Basics of programming. Fundamental data structures.

5 Lecture 5. Introduction to C.
Introduction to the C programming language. Alphabet and language 2
dictionary. Identifiers. Basic data types. Type modifiers.
Lit.: [1, C.7-18; 2, C. 6-12; 5-14]

6 Lecture 6. The structure of the C programming language. 2
Constants. Prefix and suffix forms. Expressions and operations. Decimal,
octal and hexadecimal representation. Identifiers. Keywords. Comments.
Language standards C.
Lit.: [1, C.7-18; 2, C. 13-20; 5-14]

7 Lecture 7. The structure of the C programming language. Standard 2

functions

The structure of the C language program. Prototypes of functions.
Guidelines for including the contents of files. Basic input-output tools.
Function output specifications. Data entry using standard functions.




10

11

12

13

14

15

Lit.: [1, C.19-30; 2, C. 27-48; 5-14]

Topic 4. Structural programming. Constructions of programming
languages.

Lecture 8. General information about operators

General information about operators. Folded operator. Empty operator.
Expressions. Operation sign. Types of arithmetic operations. Priority of
operations.

Lit.: [1, C.31-111; 2, C. 17-26; 5-14]

Lecture 9. General information about operators

Branching operator, its forms. Logical operations. Compiled assignment
operators. Conditional selection operation.

Lit.: [1, C.85-111; 2, C. 17-27; 5-14]

Lecture 10. General information about operators

Using a comma. Cycle operators. Operator with parameter and its
features. Operators of cycle-while and cycle-to, their differences.
Lit.: [1, C.85-111; 2, C. 17-27; 4-14]

Lecture 11. Functions in the C language

Announcement and definition of functions. Arguments, parameters,
examples. Transfer parameters by value and by link. Return from function
and return values. Arithmetic functions. Recursion. Recursive calls. Direct
and indirect recursion. Basic principles of structural programming.
Different types of functions.

Lit.: [1, C.183-234; 2, C. 27-47; 4-14]

Lecture 12. Arrays

Description of arrays. Arrays of elements. Array declarations. Access to
array components, one- and n-dimensional arrays. Examples. Sorting and
search methods. Computational complexity of algorithms.

Lit.: [1, C.125-140; 2, C. 29; 3, C.44-59, 105-117; 4-14]

Lecture 13. Strings

Strings. Concepts and announcements. Indexes of string elements. Merge
strings. Comparison of lines. Input - output lines. Other functions for
string processing. Examples.

Lit.: [1, C.141-163; 2, C. 52-53; 4-14]

Lecture 14. Files

Files. Definition. File types. General rules for all file types. Text files.
Algorithm for creating a text file, reading, writing, writing to a text file.
Features of application of standard functions and procedures when
working with files.

Lit.: [1, C.141-163; 2, C. 52-53; 4-14]

Topic 5. Programming dynamic data structures. Algorithms and data
structures.

Lecture 15. Pointers




16

17

The concept of pointers. Creating pointers. Announcement of pointers.
Pointers and types of variables. Pointers and arrays. Transfer arrays to
functions. Dynamic data structures.

Lit.: [1, C.112-124; 2, C. 34-35; 4-14]

Lecture 16. Structures, associations, and custom data types
The simplest structures. Complex structures. Arrays of structures.
Lit.: [1, C.112-124; 2, C. 30-31; 4-14]

Lecture 17. Additional information about pointers

Pointers to pointers. The difference between dynamic data and static.
Stack, queue, binary tree.

Lit.: [1, C.246-295; 2, C. 35; 4-14]

Total for the 11" semester:

34




5.2 Content of laboratory works

Number . Number
Topic of the laboratory class of hours
First semester
1 Linear algorithms. Implementation in the C language. 8
2 Branched algorithms. Implementation in the C language. 8
3 Programming of the loop algorithms. Implementation in the C language. 8
4 Arrays. Working with one-dimensional arrays. Implementation in the C 8
language.
5 Two-dimensional arrays. Implementation in the C language. 8
6 Functions. Implementation in the C language. 8
7 Strings. Implementation in the C language. 8
8 Streams and files. Working with text files. Their implementation in the C 8
language.
9 Final lesson. 4
Total for the 1" semester 68




5.3 Content of practical classes

Number : : Number
Topic of the practical class of hours
First semester
1 Practical classes Nel-2. Linear algorithms. 2
2 Practical classes Ne3-4. Branched algorithms. 2
3 Practical classes Ne5-6. Programming of the loop algorithms. 2
4 Practical classes Ne7-8. Arrays. Working with one-dimensional arrays. 2
5 Practical classes Ne9-10. Two-dimensional arrays. 2
6 Practical classes Nell1-12. Functions. 2
7 Practical classes Ne13-14. Strings. 2
8 Practical classes Nel5-16. Streams and files. Working with text files. 2
Structures.
9 Final class 1
Total for the 1" semester 17




5.4 Content of independent (individual) work

The volume of independent work in the discipline "Programming™ is 164 hours. It includes
the study of lecture material, preparation for laboratory work and their defense, preparation for
practical work, preparation for current control.

Week Type of independent work Number
number of hours
First semester
1 Elaboration of lecture material. Preparation for laboratory work Nel and 21
practical work Nel. Independent work on program development for laboratory
work Nel.
2 Elaboration of lecture material. Preparation for laboratory work Ne2 and 21
practical work Ne2. Independent work on program development for laboratory
work Ne2.
3 Elaboration of lecture material. Preparation for laboratory work Ne3 and 21
practical work Ne3. Independent work on program development for laboratory
work Ne3.
4 Elaboration of lecture material. Preparation for laboratory work Ne4 and 21
practical work Ned. Independent work on program development for laboratory
work Ne4.
5 Elaboration of lecture material. Preparation for laboratory work Ne5 and 21
practical work Ne5. Independent work on program development for laboratory
work Ne5.
6 Elaboration of lecture material. Preparation for laboratory work Ne6 and 21
practical work Ne6. Independent work on program development for laboratory
work Ne6.
7 Elaboration of lecture material. Preparation for laboratory work Ne7 and 21
practical work Ne7. Independent work on program development for laboratory
work Ne7.
8 Elaboration of lecture material. Preparation for laboratory work Ne8 and 14
practical work Ne8. Independent work on program development for laboratory
work Ne8.
Total for the 1™ semester: 161




6. TEACHING METHODS

The educational process for the discipline is based on the use of both traditional and modern
methods. Specifically, the methods used include: lectures (employing problem-based learning and
visualization techniques); laboratory and practical classes (utilizing information technology
methods, modern integrated programming environments, workshops, and practical exercises), and
independent work (home practical assignments), aimed at acquainting students with contemporary
methods of algorithm and software development and their practical application in software design
and development.

7. ASSESSMENT FORMS AND METHODS

Current control is carried out during lectures, practical and laboratory classes, as well as on
the days of control activities established by the work plan of the discipline. Semester tests are
conducted in the form of exam, credit. At the same time, the results of the current control are taken
into account when deriving the final assessment.

The teaching of the discipline uses such types of classes as lectures, laboratory work,
practical work, course design, individual counseling and guidance of independent student work.

Each type of work required for the discipline is graded on a four-point scale. The semester
final grade is defined as the weighted average of all types of academic work performed and passed
positively, taking into account the weighting factor. Weights vary depending on the structure of the
discipline and the importance of its individual types of work. A student who scored a positive
weighted average score for the current work and did not pass the final test (exam) is considered to
have failed.

When assessing students' knowledge, various means of control are used, in particular: oral
examination before admission to laboratory work - is carried out at the beginning; mastering the
theoretical material on the topic is checked by test control; the quality of performance, acquisition
of theoretical knowledge and practical skills is checked by defending each laboratory work in
accordance with the work program of the discipline and the working curriculum.

The assessment, which is set for the laboratory lesson, consists of the following elements:
oral examination of students before admission to laboratory work; knowledge of theoretical
material on the topic; the quality of the protocol and graphic part; the student's ability to justify
constructive decisions; timely protection of laboratory work. To complete the discipline program,
the student must receive 8 grades for laboratory work.

The term of defense of laboratory work is considered timely if the student defended it in the
next lesson after the work.

The student must complete the missed laboratory lesson in the laboratories of the department
within the period set by the teacher with registration in the relevant journal of the department, but
not later than two weeks before the end of theoretical classes in the semester.

When assessing students' knowledge, the teacher is guided by the following criteria.

The student receives an "excellent” grade on the ECTS-A scale (see grading scale) for deep
and complete mastery of the content of educational material in which he is easily oriented, the
conceptual apparatus, the ability to connect theory with practice, solve practical problems, express
and substantiate their judgments. Excellent assessment involves a competent, logical presentation of
the answer (both orally and in writing), quality exterior design. The student must acquire practical
skills in compiling various algorithms and developing programs based on these algorithms. The
grade "excellent" is given to a student who has deeply mastered the operators, functions and
procedures of the C language and is able to rationally apply them, knows the techniques and is able
to use them in compiling algorithms and programs. The student should not hesitate to change the
question, should make detailed and generalizing conclusions.

The student receives a grade of "good" on the ECTS-B scale for full mastering of the study
material, mastery of the conceptual apparatus, orientation in the studied material, conscious use of
knowledge to solve practical problems, competent presentation of the answer, but in the content and



form of the answer (errors), vague wording of patterns, etc. The student's answer should be based
on independent thinking.

The student receives a grade of "good"” on the ECTS - C scale for the correct answer with
one significant error.

Grades "satisfactory", according to the ECTS - D scale, deserves a student who has shown
knowledge of the basic curriculum in the amount necessary for further study and practical activities
in the profession that copes with the practical tasks provided by the program. As a rule, the student's
answer is based on the level of reproductive thinking, the student knows little about the structure of
the course, makes mistakes in the answer, mastered and acquired practical skills in compiling
programs, but made inaccuracies. He hesitates in answering the modified question, however, the
student has the knowledge that allows him under the guidance of the teacher to eliminate
inaccuracies in the answer.

Grades "satisfactory", according to the ECTS - E scale, the student deserves for incomplete
mastery of the program material, but he gained knowledge and acquired practical skills in
developing programs in the C language.

The grade "unsatisfactory", according to the ECTS - FX scale, is given when the student has
disparate, unsystematic knowledge, can not distinguish between primary and secondary, errors in
defining concepts, distorts their meaning, chaotically and uncertainly presents material, can not use
knowledge in solving practical tasks. As a rule, a grade of "unsatisfactory™ is given to a student who
cannot continue his studies without additional knowledge of the course.

The grade "unsatisfactory"”, according to the ECTS - F scale, is given to the student for
complete ignorance and misunderstanding of the study material or refusal to answer and involves
re-learning the student in the discipline.

Each type of work is evaluated on a four-point scale. The semester final grade is defined as
the weighted average of all types of work.

Structuring the course by types of work and assessing learning outcomes
for full-time students in the semester according to weighing coefficients

Auditory work Independent work Semester control (exam)
Laboratory work Test control Control work Final control measure
TC1 TC2
No.1-12 (T1-3) (T4-6) 1 1
0.3 0.2 0.1 0.4

Assessing tests. The thematic test for each student consists of twenty-five test items, each of
which is graded one point. The maximum amount of points that a student can score is 25.

The assessment is based on a four-point scale.

The correspondence of the scored points for the test to the grade given to the student is
presented in the table below.

Scored points for the test 1-11 12-14 15-22 23-25
Grade 2 3 4 5

30 minutes are allotted for testing. Testing is performed using a modular learning
environment MOODLE. The student registers the correct answers online in the modular
environment MOODLE. After 30 minutes, students complete the test and send their answers to the
server. The teacher announces the results of testing according to the journal of assessments of the



modular environment MOODLE.
If a student receives a negative grade, he must retake it in the prescribed manner, but always

before the next control.

The final semester grade according to the national scale and the ECTS scale is set in an
automated mode after entering all the grades in the electronic journal. The ratios of the domestic
assessment scale and the ECTS assessment scale are given in the following table.

To move from the national grade to the ECTS scale, you need to find the arithmetic mean of
the national scale, multiply it by the appropriate weighting factor and, adding all the components,
get the sum of points that will determine a particular ECTS grade.

Correspondence of the national and ECTS grading scales

ECTS Institutional Institutional Assessment criteria
grade score scale grade
A 4,75-5,00 5 Excellent — deep and complete mastery of educational material and
demonstrating relevant skills and abilities.
B 4,25-4,74 4 Good — complete knowledge of the material with a few minor errors.
°
C 3,75-4,24 4 % Good — correct answer in general with two to three significant errors.
D 3,25-3,74 3 Q- | Satisfactory — incomplete mastery of the program material but sufficient
for practical activities in the professional field.
E 3.00-3,24 3 Satisfactory — incomplete mastery of the program material that meets
the minimum assessment criteria.
FX 2,00-2,99 2 Unsatisfactory — unsystematic knowledge and inability to continue
studies without additional knowledge of the course.
°
[<3]
F 0,00-1,99 2 8 | Unsatisfactory — serious further work is needed and the course is to be
retaken.




OCO~NO O, WN -

8. QUESTIONS FOR STUDENTS’ SELF-CONTROL

. Information technologies and systems
. History of computer technology

. History of operating systems, their main common implementations
. Information and its presentation

. Binary arithmetic

. General structure of the computer

. Computer systems and their components

. The concept of algorithms and their properties
. Step-by-step detailing method

. Recording of the algorithm in the form of block diagrams
. Forms of representation of algorithms

. Types of basic structures of algorithms

. Alphabet and dictionary of language C

. Basic data types

. Constants

. Identifiers

. Keywords

. Comments

. Language standards C

. The structure of the language program C

. #include Directive

. The main means of input-output

. General information about operators

. Expressions

. Branching operator

. Logical operations

. Compound assignment operators

. Conditional selection operation

. Using a comma

. Cycle operators

. Cycle with postcondition, example program

. FOR cycle

. Cycle with a prerequisite, an example of a program
. Announcement and definition of functions

. Recursive call

. Arrays of elements

. Multidimensional arrays

. The method of pairwise permutation of elements
. The method of the smallest elements

. Binary search method

. The concept of pointers

. Creating pointers

. Announcement of pointers

. Pointers and types of variables

. Pointers and arrays

. Transfer of arrays in functions

. The concept of strings

. Ways to allocate memory

. Functions of input and output of characters and lines
. Increment and decrement operations

. Operator continue

. Break operator

. Return the values of the function using the return operator



54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Prototypes

Additional assignment operations
Object code files, executables, and libraries
IF branching operator

Compound literals.

Interaction with files.

Standard files.

The fopen () function.

File compression program.

Input - output files.

Random access to files

The simplest data structures
Complex structures.

Arrays of structures.

Initialization of structures.



9. TEACHING AND LEARNING MATERIALS
The educational process in the discipline of "Programming™ is fully and sufficiently
provided with the necessary educational and methodological literature.
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11 . INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
3. University Repository. Access to the resource https://elar.khmnu.edu.ua’/home.
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